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– broad selection of raw LC
materials (e.g. straw, bark,
DDGS, shells, etc.)
– simple thermal treatment by
fast-pyrolysis at atmospheric
pressure
– decentral conversion -
central refining (separation &
cleaning)
– Direct or indirect use after
modificationen
! Classic approach
– limited feedstock selectivity
(conditioning)
– (pretreatment necessary with
pressure processes, e.g.
organosolv, steam)
– separation & cleaning





– Use of lignocelluloses (LC): wood, residues (e.g. straw, bagasse)
– no competion with food












! Fast chemical degradation due to
rapid heating in the absence of
oxygen
! Process characteristics:
– Temperature 500 °C
– Pressure 1 bar
– Particle size < 5 mm
– t vapours < 2 s
! The main product is a liquid: Bio-












































































































































































1 MJ Product1 MJ Feedstock
Prins, W., 2007

















































fixed bed circulating fluidized bed









 gas heater in sand loop
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1.653 L diesel equivalent
BTL-fuel
3.101 L diesel equivalent
Biodiesel
1.183 L diesel equivalent
veg. oil




















Slurry transport by train
from 20 to 40 pyrolysis plants

































~1300 °C, >60 bar, t 2-3 s-
The FZK BioLiq-Concept
HTB















































into cellulose and lignin
- Pulping
- Biorefineries













- Gasify to syngas
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Distribution of Main Chemical Groups in Bio-Oils
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Ash Content vs. Reaction Water
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Compilation of Pyrolysis Behavior and Phase Separation
Material Feeding Behaviour in 
LFBU
Oil Phases
Beech wood +++ ++ single








Barley silage + +++ multiple






















The Potential Role of Fast Pyrolysis
! Part of a ethanol-based bio-refinery based on
residue pyrolysis for fuel and/or chemicals
! Incorporation into a gasification and chemicals/fuel 
synthesis plant
! Stand-alone facilities with distributed production and
centralized processing and refining
! Part of a petroleum refinery with distributed
production and centralized processing
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